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«VE*]]di*}^ *]1 ^« 0 >^ {METHOD OF FORMING MEMORY DEVICE} 



£ 3^r ^ofl ^Se^i^ ^ c^je, 

5. 6£- ^<H) 4€- M^I D 44 ^ ^S., 



100 : «>£^]7l^- 125 : *)]1 *?>^^^- 

130 : 135 : *]]2 ##^"3^ 

145 : 160 : ^Se^i^E. # 
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165 : ^^}o]^% 



170 : ^V-^-^i^- bB€ 



175 : -B-^^l^- 



180 : ^H^^- 



^Hi $14. zieu-fl ulaflsM 5H*IW33 3h5i a]^ ^ 

«>, 6 lfe ^fl^ 1 (sensing) -tlJ: ^r^Ksignal margin), or-^HI 
el] (Soft Error ) ofl .. tfljg- ifl^ .^"fr..4fl*|)Aj_te ^ ^ ^ °1 

33 -g-lKO-a- -fr*l*l*l7l 3tr OeAs/d ( e As: 

a^^, d:-R-#*fl ^1) 3 , ^*fl*r ^Kd)« ^a]7]^ 1- 

*f)^r 3*11*13 3 -frJL a^^(As)-i: ^7>Al7l^ « 0 >^, $W±r -fr^-&( £ H fe£r 

<18> o] 7>^Cll, #*|| "8-31*113 7] El, ^ -fr^l ^1 

(d)» *|^-*Kr ¥ >M U o^^l 7fl3flAlBlol ^13.= ^ ^Hfl 



<17> 



*V£*fl 7l^ ^7># ^ DRAM(Dynamic Random Access Memory)^: ^aj3E.7} ^ 
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&*fto]3L ^2, ^S, # =?-2i ^ 3*}Q *M *H*IW 

<19> *]} *m « 0 >^ ^2fl^ 7fl2flAlE^o)] °-;^] Si0 2 3.-f 

3 -n-€»°l 2afl^l Si 3 N 4 » NO(Nitride-Oxide) 5£fe 

0N0(0xide-Nit ride-Oxide) 7]$\ ^tMt^. *M^> Si0 2( 

NO(Nitride-Oxide), ONOC Oxide-Nitride-Oxide) ^ *r*H£] -fr3H-°l 

ztSLUS- #ol7iq- ^tm-Jl sflSl ^ ^-g-^ 

# ^tt <^^17> ^Tfl £)<H Afl^o. ^o. 5:0}^- + yVofl ^ofl o] 
= £1}. ^ -H^3 DRAlH^ 7^ -fr#*ll ^bv# 

(Ba,Sr)Ti0 3 M*> BST^r ^), (Pb,Zr)Ti0 3 (o"|ijr PZT&I- f"), (Pb,La)(Zr ,Ti )0 3 (°1 
*r PLZTef SrBi 2 Ta 20 9 ( o l*r SBT^ ^), TaON, Ta 2 0 5 ^-^ wvn^-o. ^ 

<20> Aj- 7l ^ Jl^-^i^ A>-g-^ ?fl2flAlE^lA^ #^#^5.^ #E^E|€- 

# A>-g-^> 7 ] <H^7l nfl-g-ofl f5]^2]? cfl^l ^^(noble metal) SE^ ZL ^> 
3*-§-, ^1* 1"^ Pt, Ir, Ru, RuO^ Ir0 2 -f^ ^>-§-^q- ( TiN^^ #5L^ ^ 

^-g-tb4. ^r, -^^^^-#(Ta 2 0 5 )^ ^-f °\)lr 
MISCMetal/Insulator/Silicon) ^2: MIM(Metal/Insulator /Metal ) IE. 
<a^>^^]: BST» °l-g-*Kr ^-T-°flfe MIM(Metal/Insulator/Metal) £ 

<y*Ho> o]2f ^o] ^0.5. 7fl a)) a] Ei #^M: %<W Ho\)tt, £ 

^ #eJZL3- #E)^El^olu} 71 
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& ^€r^ «<M, i^^Cohmic contact) ^ SHi, ^ -B-^^l^- ^ 

*M 4:^.^3. A>-g-£)^ «oM^>7l ^ tifleWf 1 (barrier layer) 

-8: ^^r^^-S ^ afl^M^S.^ TiN, TaN, TiSiN, TaAIN ^V-§-^4 

<22> ?i?lHJi( concave) ^sfl^lB] ^tH( cylinder) ?H^a1e^ DRAM^l Ji 

3 3 SHI ^ 3^ 7H^ JWl^HH §>^-^^ ^-ol7r 

^If ojo| S A 544. ^ #<>)H 

<23> £ 9-^ ^Hfl7l^ofl ^Bfl zp.^ 7fls()A}E]# M-BM]^ ^^olrf. 

<24> «>J£^ 71^(300) ^^^^"(305)* ^, ^7l ^Tjr^^H: ^ 

^:S.^7l^ #^^«(active region, 9X*\ &&)*\- ^S)^ 

#7] #^^51^(310), ^e]A>o]c^ 

(315), «1]bH^(320)-°3. ^^trt)-. £^ #s]^» ^ 

^ ^ *H?-*R- 3E3lf^§- ^^*H W*! 5 ?- =fl^(325)^- ^ 

#7l Spf#^- 3HH ^S. -£}-#*im(330)4 ^^^-(335)^- afl 
7fl 3)] a] Ell- ^tr^k 
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< 25 > ^(simple stack) ^aiM^fe ^4? SHr^l^M: 7)^-2) CVDCChemical 

Vapor Deposit ion)S. spf^ ^ ^ ^ofl o}*fl sflig^ (patterning) 

<£^€ ^<1# (refractory) 7 ) nfl^-ofl tf-g. ti>-g-§> 

7l <H^^1 ujs. BHj^^-g- «}-g-^ oj-g- ^(Reactive Ion Etching, 

RIE)*.5. aflfi^ (patterning)*}^- 7}^*}u} O.S. #«1^ ^£ 

(maturity)^ ^^Ksidewall slope) S-^7> ^cf. be^t ^zf 

<26> ^ 7]j q. ^-o. f$\^i5}7) $]*\cx] o]-^ ^11, 

^§>J1 *H33 *£#* 7lrfl$ ^ «>i^^> afla^S* *fi^Sr 

# #ofl 7}*lfe afll **HlSi**r* *i#*Kr #31; #71 ^Hj-fr^r 51 # 

#71 «V£*ll 7l^-3Jf ^SJtt ^l»#5lZL# ^#*Rr #31; #71 
#71 #^<a^f #<H1 Sl^AV^^o. ^ 
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% i£E]*l^:E. S-fr ^*Kr #31; ^«?#e^ZL Aj-ofl ^e}A>o1^f,^- ^ 

^*Hr #31; #7} ^5]A}o|Hf|- i*Kb ^"71 ^Sej^JEL CVD^ 

^*Rr #31; ^7l *}Jf^ sflU ^5- -fh^m^r ^*Hr #31; ^ ^-71 

<28> SEtb ^ #£^7l^r ^Hl Bl^l^€ 5-31*3 

<a^-; ^-71 eMl^ l-^^M- -#7i %-l}^<£^ -tf^-ofl 

i^^^i tin #71 tin -R-#*im; ^ ^-71 

<29> a. ^^i^-^-S TiN ^# 3l^M- A >-g-t}r4. #sl^el^ 

^#£sHl €• SI^H ^3l€i=l-. ^ ^B 1 -^* CVD 
^sel^l^ ^*1 nfl ^ si Til °lb ^H^^ar sl^^sf- 

^AlE^l Wl^H S#7l^7Hl ¥^ ^ ^ ^SHI" wj-7.1^- ^ ^Cf. ^ 

#^Me} ^^l^ ^Ol 7> ^0>£ ^711 #£ ^S^l 7fl3flAlE^l- 
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<ao> ^-xgo] -ff^^o.^ BST, PZT, PLZT, SBT, TaON, Ta 2 0 5 ^ 

^ *}i4<i) §2)5. olifLo^cJ-. 

<3i> TiN> RU; pt> Irj 0S; w> UOf Qo m> AUj Ag( Ru q 2( 

Ir0 2 -3«J€ 3<H£ *>M-^ ol^o^^lc}. 

<32> ^rH> ^3, ^H3# ^ ^€ 5^4 ^rg 

<33> E7f ^ ^<^1 4^" ^ ^2: 3 7fl3fl^lEil- M-Efufl^ 

-ff ^H3°l ^J-tb ^3 ^ti^l^M^. S^^-J:^ o]e> ^ ^Al^af ^-cf. 
<34> £ l^r l-^^S]^ #5]Z1^- ^^^r ^ 

<35> ... lofl JEAltMH^ tiV£^]7l^-(100)^Hl ^^"^H *3<8_$ ^ Hi. 

JH^^-a- tb^*Rr ^>^-el^-(i05)^- *§^W. 4 6 H1 Tfloijg. 

^^^"(110), 7lMm^(115), ^ i^.i/=^l<y (120)^3. JE-i 

*Kspacer)7> ^£)<H 9X^. ^) S.^^^)^7} *§s§Q ti>£^7l^- 

*fll #^^^^"(125)^- #7} sfl^^^H #71 3.^ 

e^^I^e^ ^sflo] i^#Al?l^ al^el-oi ^ej^o. ^A^cf. # 7 1 w]JE 

el-ol ^*-g; gji #7l ^efl<y ^7|^1 wlE^ol(i30)^ 
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^tr^K #71 7l# ^i^ofl A2 ^^^^(135)^- ^ 

^tbcf. #7l ^]1 % ?\]2 o}^-<>\^. %-l}^<£^(U0)-^ ^\ 

2.^xEi2l*]^E-l<i| bz.^*}?]^ #(hole)* H^tr^r. #7] 

<Hl sfl^ol #^(145)!- ^W, 

<36> £ 2^ ^ tc^ ^^^^(150)4 5) ^5^(155)* *§>8tr 

<37> ^^^(etch stopper)^- ^^Hd^l 7} a]z}- 

°]-§-£]^ ( SiN, A1 2 0 3 , SiON, Si 3 N 4 ^SLS. ol^^lcf. 
<38> .£ 3-g: 14^- iS^^l^-B #(160)* ^ ^3Eolcf. 

<39> s^^s^^r Aiz^^-g- ^1^^ ^^>°^ ill^(155a)sl- ^zfr 

- -3fl-^-(l5Ga>* ^ W ^ ^£e)^}ii^ -4-(storage node hole)* 

< 40 > J£ 4^ ^ofl ^^A>o) = ^(i65) ^Pr^ aflU 

<4i> ^-71 ^se^li^E. #* ^^*>Jl, Ti, Co, ^ NiS tM0« f^fl 

Rapid Thermal Processing) SE^ 3. ( furnace)!- °l-§-^: -^^ltrcf. #7l 
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^B]A>olcs). *H T iSi 2 , CoSi 2 , NiSi 2 
ol^^(i65)^r ^^W. ^7} <&Z\B)7} «>£^l7l^ %^KH 2 S0 4 )*r 4 

^(H^) ^-g-^°.S ^ f^^^ofl ^elA>o)c^. 

£-^«K0hmic Contact)* ^#^^* #4i*\7]7) 3^1^. ^hJN^ 

* ^ ^M", £ <>1* ^^Jl CVD^^-S TiN *Hr-^* ^ 

#^3- ^1 ? J4. 

<42> ^-71 ^^A>ol = ^ ^o)i^ CVD iSE^li^E. (storage 

node)7> 5]^ *H?-3R- <#7] cfl^s) 
Tfl ^tH}. #7l 5.31^* ^Si^licJE. g-e) (storage node 

separation)^ *Hf*R- sfiH*- H^W. ^-e)^ ^^sp^S] 

nfl7>^l <Hl^l^(etch back) ^-^ 7l7fl3 <£n}(Chemical 

Mechanical Polishing, °]*\ CMP5J- ^) ^}°} TiN* ^ , t}^- 

^ S-3l#* 4^ *Hr-€^ ^^(170)^.5. ^-^Al^cf. 

<44> ^-71 s]^^sf^-* ^AiAi^s. ^7]^}-^ ^ ^(simple stack) 
<45> 3E. 6 ^r ^ofl 4^ •6-^^1^(175)2)- #^^-(180)* ^S^l 
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< 46 > BST, PZT, PLZT, SBT, TaON, Ta 2 0 5 -B-^l^ 

<47> jfrj*.^*. TiN, Ru, Pt, Ir, Os, W, Mo, Co, Ni , Au, Ag ^ Ru0 2 , Ir0 2 £ 

-t>s}-# ^>-g-€ ^ 5U^. 

<48> oj^-oil^ ^^t!r ^*H1 3* 3-¥-€ ^*fl th^S)^- 

^o] o>qj7 ? m. 7]1 ^ A> Aj.o. ^^q.^ ^ <^ 7> ^ 

Efl itq ^-2:^1 wim^H £##3 <^-g-8r 3*|tf ^ -B-e) 

3: Jl47> 51 tf. 
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[3^*8- 11 

#7l ^Hl ^e|A>oijE.^# *§^*Rr #31; 

31; 

-8-71 fls. -R-€*fl^M- ^*Rr #31; ^ 

^"71 -fr^m %s§*}$r #31 

2] 
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f^^ej-g- &q*\o_s. *§^*Hr #31; 



3] 

CMP SE^ ^1^1^ (etch back)* ^}-§-*Rr 3* «V£*fl4i*>ol 



13^8" 4] 

#7} ^&|A>o]c^^ TiSi2> CoSi2> NiS j 2 ^ofl^ ^EM^ 2]<HH *>M-^ °1 



[^T 1 * 5] 

*n i sa°w, 

BST, PZT, PLZT, SBT, TaON, Ta 2 0 5 #<HH 
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6] 

*il 1 Sl^H, 

#7l TiN, Ru, Pt, Ir, 0s, W, Mo, Co, Ni , Au, Ag, Ru0 2 , Ir0 2 

^efl^ §>M-fi1 #*J5L ol^- ^ o. ^105. ^ aV£^*}-£] 

7] 

«VSL^7'm #ofl £^ 7>*lfe 

i^^-S^ TiN spf^; 

^•71 TiN *H?-*H- ^s. ^£ ^ 

8] 
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